The difficulties of preoperative evaluation of patients with combinations of mitral stenosis and incompetence prompted analysis of the left atrial pressure pulse in a series of patients studied by left atrial puncture. 
The difficulties of preoperative evaluation of patients with combinations of mitral stenosis and incompetence prompted analysis of the left atrial pressure pulse in a series of patients studied by left atrial puncture. Theoretic considerations indicate that similar pressure pulses may be produced by a variety of mitral valve lesions if the volumepressure characteristics of the left atrium are appropriate. An explanation is offered for the differences found in the presence of mitral regurgitation.
UNCOMPLICATED mitral stenosis and mitral incompetence are easily distinguished clinically and produce characteristic changes in the left atrial pressure pulse. Patients with a combination of stenosis and incompetence are more difficult to evaluate. The mitral diastolic pressure gradient and the cardiac output can be obtained by current technics, but for complete assessment in the presence of mitral incompetence an estimate of regurgitant flow is necessary. This has been attempted by indicator-dilution methods,14 rapid biplane angiocardiography,5 and ultrasonic echo technics.6 None of these approaches is free from practical or theoretic objection.
Several attempts have been made to evaluate mitral valve disease from the left atrial pressure pulse, or from the similar pressure pulse obtained when a catheter is wedged in a peripheral pulmonary artery. Methods based on the height of the v wave7-10 have been found less useful than indices derived from the y descent.M1 12 figure 2 .
The similarity of the patterns derived from Peterson 's study21 and the left atrial pressure pulse in patients with mitral valve disease and atrial fibrillation ( fig. 3) suggested the application of these considerations to the analysis of the left atrial pressure pulse.
In mitral valve disease distention of the left atrium is a continuing factor, and the distensibility of the left atrial wall is a major changes in the pressure gradients are related to the variations in flow. At the imitral orifice, flow is turbulent and varies with the square root of the gradient. There is good evidence that the congested pulmonary vasculature behaves as a constant resistance,22 and flow across the lungs is therefore related directly to the pressure gradient. The significance of the phase difference between flow and pressure23 is difficult to evaluate and will not be considered here.
Hypothetic diagrams have been constructed to show the relationship between pressure gradient and flow across the pulmonary vascular bed ( fig. 6 ) and through the mitral orifice in systole ( fig. 7) pressur 'c-29 is evidence that the physical properties of the chamber vary from case to case. As the phasic volume change does not (liffer in timing in mitral stenosis and in combined stenosis and incompetence, a more distensible left atrium in the presence of regurgitation would result in a similar pressure pulse in the 2 situations. The tendency of the left atrium to be larger in mitral incompetence has a similar effect.
When the left atrial pressure pulse is COl)-sidered as movement along a volume-pressure curve, it is apparent that a similar appearance is to be expected in pure mitral stenosis and in mitral stenosis with incompetence.
AlCC(lreafionl. Tra ilsiclts anad V,'iscoiis Frictioni Effects. Acceleration transients are cvident when there is a sudden change in the direction of blood flow. At the onset of veittricular systole the c wave appears to jilterrupt the steady rise in left atrial pressure. It probably represents an acceleration transient due to the abrupt cheek or reversal of flow through the mitral valve. At the peak of the v wave, the rapid outflow from the atrium when the mitral valve opens is associated with a corresponding negative effect that accentuates the initial phase of the y descent, and may produce a notch between this phase and the later, more gradual fall in left atrial pressure. In the presence of mitral incompetence the volume changes are greater, and these effeets are accentuated ( fig. 2) .
Viscous friction produces a rise in pressure that is related to the velocity of flow. Seven persons without evident heart disease who were having a cholecystectomy were studied during various electroencephalographic levels of cyclopropane anesthesia. Cardiac index (by the Evans blue dilution method) and pulse rate decreased as the anesthesia deepened. Concomitantly, peripheral arterial resistance, radial arterial pressure, and superior vena caval pressure increased. Stroke volume decreased only during deep anesthesia and the central blood volume did not change significantly. These hemodynamic changes were considered possibly to be due to myocardial depression by cyclopropane or to an associated increase in circulating epenephrine-like substances; and, as the anesthesia was lightened, the circulatory alterations returned rapidly toward control levels.
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